Pharmacokinetics, pharmacodynamics and metabolism of the dimeric pyrrolobenzodiazepine SJG-136 in rats.
The dimeric pyrrolobenzodiazepine SJG-136 (NSC 694501, SG2000) has potent in vitro antiproliferative activity and in vivo antitumor activity associated with binding in the minor groove of DNA and formation of covalent interstrand DNA cross-links. The pharmacokinetics and in vitro metabolism of SJG-136 and as well as the feasibility of using the Comet assay to measure in vivo interstrand DNA cross-links, was assessed in the rat. SJG-136 pharmacokinetics and pharmacodynamics were characterized in rats following single-dose administration of 15 and 50 μg/kg or multiple-dose administration of 25 μg/kg/day for 5 days. DNA damage was measured in peripheral blood mononuclear cells using the Comet assay. SJG-136 oxidative metabolism was characterized in rat liver microsomes. SJG-136 half-life, clearance and volume of distribution values were 9 min, 190 ml/min/m(2), and 1780 ml/m(2), respectively. SJG-136 did not accumulate in plasma during treatment with 25 μg/kg/day for 5 days. Treatment with SJG-136 produced the anticipated DNA interstrand cross-links, as well as DNA strand breaks, in rat PBMCs. Oxidative metabolism of SJG-136 in rat liver microsomes was catalyzed by CYP3A isoforms and produced a previously unreported monomeric metabolite. Plasma concentrations of SJG-136 associated with pharmacological activity and in vitro antiproliferative activity were achieved with doses that were tolerated by rats. CYP3A isoforms are the predominant P450s catalyzing SJG-136 metabolism. The comet assay detects DNA damage in PBMCs from rats treated with SJG-136 and is being used in clinical trials to monitor in vivo lesions produced by SJG-136.